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. B .Paooi'ax·. [ 1,2] paccMriTpe:Hhl-:MamHTHhle KoMUaparo.PI>I <MK>' nOc-ro.smuo
ro TOKa c KOM6HHHPoBaHHHM ypaBHtlBeDIHBaHHeM, AHCKPeTHO~ peryJIHpoBaHHe 
K:o:MrieHCHPYIO~X ua:Manrn,IHBaiO~XCHJI (u:c.). B KOTOjn.Ix 'ooecne'IHBaeTCSI 
nyTeM H3MeneHH5I i{IiCJia BHTKOB KOMneuca~OHHOH OOMOTKH HJIH nyTeM H3Me
HeHH5I Hanpaane.HH5I Toia B- ceKiiHRX KOMneiu:a~OHHOH OOMOTKH. n pH ~M: B'' 
oOOHX cnytla.SiXKOMneHCHpyiDiiJ;HH (3TaJIOHHhiH) TOK HMeeT DocTo.SIHHOe (<fJ~K
CHPoBilHHHOe) "31iii1ieH:ile ·(oobitiH:o nop5JAKa 1 A>. OT-KOJIHllecrsa KOMMYTHpye-- · 
MhiX- ceKIJ,HH- KOWeHcaiJ,HOHHOH OOMOTKH B. nepsyiO o~epeAb 'aa;ifc.Sl:T B- sTOM 

' ' r "' ,<" ~'" ', ::l' <~ ' •[ <' ,- : ' • U 1 < ! 

CJiyqae AHCKpeTHOCTb peryJIHpoBaHH5I KOMDeHCHpyiOm;eH H.C. H norpemHOCTb 
MK [ 1,2 ]. Ha npaKTHKe (Wig nonytieHHSI i-pe6yeMhlx 3HalleuHii yKaaaJi:Hblx ~hi
me mipaMeTpOB) KOJIHlleCTBO KOMMYTHpyeMhiX ceKIJ,HH KOMneiicaiJ,HOHHOH 00-
MOTKH MK cOcTaBJISieT 6....:.1 0.- llpH iaKOM ~MHileCTBe cei<u.HH: i<o:Mnelicau.Hou
:Hoii o6M:oi'KH Mo~iloc.f& 'noTe pi; B KOMMyTaTope ceKu.Hii Ii :uecico.iii.Ko pa3 iipe
si.Imai!T MOUJ;HOCTb1-nOTepb c'o6ciBeHHO B ceKIJ,H5IX OOMOTKH, eCJIHKOMMyTaTOp 
BblDOJIHeH Ha 6eCKOHTaKTHhiX KJiiOqeBhiX SJieMeHTa£ (TpaH3HCTOpHhiX HJIH TH
pHCrOpHhiX KJIKi-.lax) ~ Haripii'Mep; ')Vig · MK 'ua ioM'Huaii&uhlii. ToK i'-KA 'Mom;-' 
HOCTb --IIOTepb .-B Aecsmi ceK~Hgx ero•· KOMneucitliHoHHOH OOMOTKH. coi:TaB.n:ieT':. 
-8 BT, a B THpHCTOpHoM KOMMyTarope c H3MeHeHHeM lianpaimeuu ToKaB ceK:! 
U.HSIX ~. OKOJIO 20BT. 3ro OOCTOSITeJibcTBO saCTaBJIReT. o6paTHTbCSI KAPYrHM sa-.· 
pHaHTa~ peanH3aiJ,HH. KoM6.1fHHposa~uoro. ypasu_qseumsaHHSI.B MK;; npe~ua37 . 
HalleHHhiX AJI5I H3MepeHHSI noCTOSIHHhiX TOKOB OOJI&moii CHJihl. , · 

;.:. ,;, -. ''_;'r ... ;'._,-.~" _:,. ·.·": "::-: '.···'. '._ ·-~<: ·".· ·~;i~'· ·; r· ,_;·,-, 
· OlleBifAHO, liTO peryJIHposauHe KOMneHcHpyiOm;eH: u.c. B MK c KoM6HHHpo

BaHHbiM ypaBHOBeillHBaHHeM. MO)KeT, ocym;eCTBJI5ITbC5I nyTeM peryJIHpoBaHHSI 
(DJiaBHOro HJIH AHCKpeTHoro) BMHliHHhl KOMneHCHpyrom;ero TOKa npH <fJHKCH-
poBaHHOM liHCJie BHTKOB __ B KOMneucau,HOHHOH OOMOTKe. Ynpom;euuaSI 6JioK~cxe-:-. 
Ma ·:noro sapHaHTa· MK :npeACra:siu!ila Ha. p'lic .. 1: B npH$ine. BOlMOXHO Taae' 
COlleTaHHe· peryJi:ilpoBaHH5I BeJIHlHlHhl KOMDeHCHpyiO~ero TOKa 'c .H3MeHeHHeM 
liHCJia B~TKOB .KoMUeuca~ouuoH: .. o6MOTK.H. (3TC1· pa3~0BifAHOCTb MK B AaHHOii: 

' pa60Te paccMaTpHBaTbCSI He 6yAeT). . . . . . ·.· ...... ·. . •. . 
MK no pHc.f COAepuT.-npeOtlpa3osaTeJTh pa36ana~ca-JiaMarHH'IHBclKl~·· 

cHJI 1, c i<(>ToplilM MamHTuo cBSI3aHiil H3MepHTen&uaSio6Mi:rrKa w, Koweuca~...: 
oHHaSI OOMOTKa~w~~: H o6M:OTKa o6paTHoii CBSI3H-Wc.·KpoMc:; roro, MK·coAePIKHT. 

peryJIHpyeMhlii.HCTOliHHK DOCTOSIHHOro ~Ka 2 BLICOKOH TO-.ffiOCTH;· yCHJIHTeJib 
nOCTO.SIHiioro TOKa 3 H STaJioHHhlii pe3HCTOP R. B KalleCTBe npeo6pa3oBaTeJI5I ue
paauosecu H.C. 1 MOJ!CeT 6h1Tb H~0Ju.JoBaH1' HanpHMep, MamHTHhlii MOAYJISI-

( (-:-::- ;,.-;~:-. -- ... ":. , .. 
B :-.: .,,.J;un~ "r.:..fi E.1C1'1ltj1l 
·~ a~-~~~n:~~!?~~~~n ~ 
~- ~--



c 

~~Ik 

Puc. I. Ynpomenna11 6noK-cxeMa ManmTnoro 

KOMnapaTOpa nOCTOIIHHOI'O TOKa C KOM6HHHpO

BaHHbiM ypaBHOBeWHBaHHCM, CO~CplKaW.el'O 

per)'JJHpyeMbiH HCTO'IHHK nOCTOIIHHOI'O TOKa 

BbiCOKOH 'laCTOTbl 

w -~ .• 

L.,,_,.> . ... -<:: ,. __ , ,,_ ., :.' 

··;. -··· 

:•:•• .Top, Aeii:crsyro~ii: nq DPJIH~Jmy YA
. ~-. soeiiHi.qacrcm,I~.Perynu.Pyer.fi:xu" He-
~_; T~~~"~- ii~oSI~H6ro . ToK~: 2: ~-~.e~1-

sxoA ynpaBJieHHSI C, Ha KOTOpblii: no~ 
'~..,_ . ' . " ' · .. -... ''•.. - " :;. . -~ .. : 

CTynaiOT. COOTBeTCTByiOID,He CHrHaJibl 
o-r 6noKa··yerasKH :BM_IfquHbl. KoM·< 

.. neHcHpyiom,ero ~oKa (Ha 6no:K~cx~Me 
He DOKa3aH) :, K(m' ycraBKH nocryna~ 
eT s 6noK ycra:Bicii Jiir6o o; ·:aHe~Hero 
ynpasiisuo~eio ycrpoii'ci-sa, nu6o oT 
cne~HaJibHOI'O 6no:Ka.MK,·B KOTOpoM 

'. " . •. • \ ·'- t .,_ .•• . ~. • -. ·' ' - . ><· 

, . ocym,eCTBJISieTCSI COOTBeTCTByrom,ee 
. :: npeOGpa30B3HHe ·.BbiXOAHOro • HanpS.,-

. . , X<eliitSI- u (Ha 6Jioic-cxeM:e He ~iioKa-
. ., ,,,,. :,, .·· ._-. ·.. ; ..... · ~.3aH) ..... ,. ·._· "'··· . · ...... -r•: . 

.. , .. · 3a~eTHM,;q1-o; xaK :H. s Jq>ymx imAOOHblx 'ycrpoii:crsax, HanpnMep. [I ], npe
o6pa3osaTenh ~epasHosecHSI H;c., YllT H 06Moi-:Ka OGpaT'Hoii: c~si38 w sxoASIT s 

.... ,.. "~ . - . .. :-- . .. ~, . _ __,_ . ,.,.. ·'· ·'"' . , ·C .. ,_ .·. -. 

33MKHYTYIO cH:creMy aBTOM<iTHqecKoro perynHpoBaHHSI, Aeii:crsue KOTopoii: ·Ha
npasneHo Ha ycrpaHeHne paa6aJiaHca ~.c. (yKa3aHHNe Ii.c: co3AaiOT6i nOCTosiH.::. 
HhiMK ri>Ka:Mu; npOTeKaiO~HMH B o6MpiKa}c' W, W 'H W J. B cia~uoilapHOM pe-

. .• , ·:· ,,,•.;; ., :·.. . . : ;·.: ·:K ·., '': . .. ;;,_: , ··. ~ :· ·:,. ·; 
JKHMe COCTOSIHH€? CHCTeMbl 3BTOperyJIHpOB3HHSI ODHCblBaeTCSI COOTHOilleHHeM 

~(: 

(I) 
i' ,.~ 

iw.:...Iw ±}w ;MW, 
• K. K . · C C, .- · e. 

1 ••. -!" ~ 

rAe w, :w K H we- qH(:JIO BHT_KOB coo,f~erCT~eH~O ~ o6,~o.f~a~.~~l·H~PHT;nbH~~.' 
.. ' '· . ,, l .. . ' ,. ' . \ ' ' ' ..• . . . .. ' 

· KOMDeH~~HOHHOH H oopaTHOH CBSI3H; J-~eJIHqHH3 .. H3_Mep51~Mqro TOKa,JK- ... 

BeJIHqHHa KOMneHCHpyrom,ero ToKa, 'I.- BeJIHqHHa TOKa·B~OOM(>TKe oopaTIIOH' 
' c '. :.. 't . . ' 

CBSI3H, MW - senuquHa Aeii:crsyrom,ero paccornacosaHHSI • 
. , . 'e _. :. > _ ;, --.. .- ..• ~--· , ... , ... ~ -·'" .~. · .. 

IT pH 6onhmoMycHJieHHH B KOHType asToperynuposaHHSI BeJIHlf;HHoii: Aeii:cr
syrom,ero paccornacosaHHSI MW MO)KHO npeHe6peqh BBHAY ee·MaJIOCTH, TOrAa 

' e - . -
H3 cqonmmeHHSI (1) nonyqaeM · "· · · 

~ ·-,.. •..J ... -. ~: ., • •-::..~ • , ·-

I=K·J.±K I · ., lK- 2c' 

.. 
(2) ' 

'.'::2 

,_ 
l 

l 
I 

i 
,i 

rAe' K1·= W/W. K; .. :::_. W/W. 'l)KHM o6pa30M,:.onpeAeJieHue seJIHqHHhl uaMe

pSieMoro ToKa I ocHosblsaeTcSI Ha 3lianim senuquH ToKos I~ H. IP ITpe~noiiaraeT

cSI, qTo B MK no ~iet.fe puc.l HCllOJih3yerc~ pecyniipyeMhiH '~CJ.oq~~~; nOcrOSIH
HOro TOKa 2 BHCOKOH TOiiHOCTH, o6ecneqH:saro~HH ycraHOBKY n.o6oro 3HaqeHHSI 
I ic :B' npeAenax paool!ero· AHana3oHa · C: ileooxoA~oii: . .foqJiOCTi;ro: OnpeAeneirne 

I ::8 MK oohlqHo npou3so,tilfTcSI ny'TeM HaMep~HH.si riMeiniSI Hai'Ip51)KeH:i51 UHa 
c . ' ,. ' . . . " . ' ·. ' ' ',. 
3TaJIOHHO~q)e3HCTOpe; C yqeroM 3'ioro . . . . .· ·''"l•.: • • 

~:. '";. 

I =:Kl,c ± Klf, · (3) 

rJie K
2 

= · ~/ WR, R - HOMHHaJibHa51 BeJIH~HHa. conpOTHBJieHHSI !:ITaJioHHoro 
pe3neropa~ · · ; · · . " ·• · 

ITpeAe.nbRoe 3HaqeH:ue · OTHoCHTenh:Hoii norpeiri:HOcrH c3 'lf3MepeiluSI.Toia•· c 
noMouihlri o6cyXGJ;aeMoro MK l.lo)KeT 6hiT&_iiaH:Aeiio li:(coo:fiiome~ll.si :: · ·• ·': ~~~.; 

' -. . .. . ·"· -.. 

' ·.\·d·.= ~· (i ·~'Yw/I W )~ 1 i:(d .+;~··)(Yw /I U:--~.'1)~11.+(5 + d ;'.(45 
.. ,.,.,, .. ,, .. J.,· .. ;, .. C .c, ,K, .. K , . . U .... R, K_ K ... C C ..... .. ,,, ... /{ e ... 

rAe c3] ~". oT~oclf.TMhHaSi ~~rpe~~b ycraHcism <u3M:epe8'11SI) ~eKym,ero ~na; 
qeHHSI To~a I IC' c3 u .,:,;.- OTH~~TeiihH3SI norpemHOCTb H3M~PeHHSI B~XOAHOI'O ~~
np~i<~H~SI, ·c3~ :--. ~HofHTenhli~~:rr~~p~mH<>cr,itonpeif;rteiiu5i 'roiiJiO!Ii~eH~ 
3T~OHHOI'O pe3H~Opa; c3 /{' J! d ;~ ~ocr3J3-!:u.l.i9m.ue OTifOcHTeJ_IbHOH ll()rpe~I{O~ -
< - :· • • <'- ! t 
CTH MK; o6yCJioBJieHHhle Apeii:@M HYJISI npeo6pa3oBaTenSI HepaBHOBecHSI H.c. H 
heii:CTByiOID,HM. paccOrJiaCOBaHileM . s' . KOHType' . aBTOperyJIHpoBaHHSI ; MK,' 
~I{ 7= M~ !{/ IW, de.~ MW/ IW, Ll/W _i:::.:._ B.':.Jplq~ila-AJ>eii:<f>a Hyn'si npeo6pa3o+ 

BaTen.si' HepaBHOBeCHsl H. C., "npHBeAeHHa51· K ero BXOAY (B aH:aJiornliHOM COOTHO~ 
~e~u, 'npHBeAeit:HOf,l s· pa60Te. [2 ], COCTaBJi5nom.ue c3 I{ i H c3 ~ norpemHOCTH M~ 
) • i } '· ! . ·. . f. 
He yqHTbiBaJIHCb). B pe)KHMax pa60Thl, AJISI' KOTopbiX ! '. ' i r 

' ; ' f :> ~ ' ' . :· 
'JW- >>I W- ' (5)! 

•- K ·~e C:;C' . 

'd ;,.,·c3 +"'d :.f'd '>I'Wlrw /.f''d +'«5. · 
I \: U · R C c .IC IC ~ /{ · e •: ;' l":·; 

(6)l· 

MaJn.IM •. · 

3 



He o6cy~a.s1 aAec& noApo6Ho AocnmHCTBa·il iieAocraTKu paccMaTpuBaeMo:.. 
ro (puc.l) .. BapuaHTa MK~ c KOM6HHHpoBa~H&u.l, ypaBHOB~IliHBaiiueM. OTMeT~M, 
'ITO AJI.SI npaKTH'IecKoro ucnon&aoBaHH.SI Tai<oro BapuaHTa MK, KaK cneAyeT ua 

' .. ·••· ',;,'!'•"."./' < • ... '<·.·. "· ·" •. ·····'<'·"·"' .,· .. ' " 
cOOTiiori:ieHHii: (3)-(6), Heo6xo~uP.m Hl,feT& npe~H3HOHHhle cpeACTBa AJI.SI reHe-
pupoBaHH.SI" ~JaMepeHW.'ilocro.s~~iioro .. ioia.l, pecynupyeMoro (H.enp~p&iBHo . . . . , . • , , • .. : . . .. " , . • - ... IC . . • .. . . . , ; ... 

HJIH AlfCKpeTHo) B AHanaaoHe OT 0 AO I . . . . CoaAaHHe nOAOOHhiX cpeACTB .SIBJI.SI-: 
> • • · • ' •• ••• •· , IC HO.M · . » · · · · ·' 

eTC.SI Henpocroii 3AAa'leii, eCJIH Y'leCTb, 'ITO,OpH yMepeHHOM quciJe BHTKOB KOM..:. 
neHca~oHHOii OOMOTKH WIC (nopMKa 2000+5000 BHTKOB) AJI.SI MK 6on&mmc 

roxoB (Ha HecKoJI&Ko eAHHH~ HJIH AeC.SITKo'B ~) aHa'IeHue I IC no.M 6yA~ cOCTaB-: 

Jl.SITb OT eAHH~ AO HecKOJibKHX Aec.SITKOB aMnep; • · · :·. :i J;; 

Ha puc.2 npeACTaBJieHa ynpo~eHHa.s~6noK-cxeMa perynupyeMoro CTa~H.F!H
aaTopa nOCT().SIHHoro ~OI(_a,, .~PeAJiaraeMoro AJI.SI ucnon&aoBaHH.SI 8 o6cy~~eMOM 
MK B Ka'leCTBe perynupyeMoro HCTO'IHHKa KOMneHcupyJO~ero,ToKaJ. CTa6u~ . , . .. . , . ... •· . . .. . .. . • IC 

JIH3aTop COAepxHT npeo6paaoBaTen& IiepaBHOBeCH.SI H.c. 4, c KOTOphiM ManiHTHO 
~ "~ ,} c __., :' ' : ' • \ ' : - • • : • ' ' > , •• ' " , • .,..._, ,· :~. • :,· ' • '., 

clu1aaHhl BhiXOAHa.SI OOMOTKa W0 u ceK~HJi W1, Wi::~wn;BXOAHOii'oo~o!.KH, 

yCHJIHTeJib OOCTO.SIHHOI"O TOKa 5, HCTO'IHHK ODOpHOI"O TOKa 6,·KOMMyTaTOp .7CeK-: 

c 
\ /' 
I,_).· 

< 

I 
I lot· '.! ... ,,,,.~ 

·. • . . I c· I 
···"' ·., · ... 

,•·' 

PHc. 2. Ynpolllenuas 6noK~cxeMa ~rynHpyeMoro cra6HJJH3a~pan0ciosliliorii 1-oKa s&u:oKott i~~- .· 
HOCTH •J..,·'"'· 

4 

I 

__ ., ~ 

U,8ii B~bAlioii 66;.;o~id{B~oAiia~ otSMoTKa ~~n~n-~ci~~ i 1~mie'n'oTAeJI&Hhlx ua~~ . . . - . 
JIHpoliaHHbiX cei<~uii c pa3HMM 'IHCJiOM BHTI{OB, KOTOphie noAKJII01Jeuhl K COOT-
BeTCTBYIO~HM BhixoAaM:KOMMyTaropa ,7;•Ha BXOA KOMMyTaropa:7. nOCTyna'eT 
onopHbiH TOK I o' cYr HCT01JHHKa onopHOJ'() .TOKa 6; KoMMyTaTOp 7 o6ecne1JHBaeT 

BKJIIO'IeHHe ceK~~~ BXOAHOH OOMOTim Bpa3iiHitHiix coi.r~aini.SI~·'s ~eri~ onop
HOJ'() TOKaJ • OnopHhlii TOK HMeeM crporo cPHKCHpoBaHHoe aHa1JeHue. To'IHOCT&· 

' 0 • ' • 

onpeAeJieHH.SI HOMHHaJibHC)ro :ma'IeiiHsl ohopif~ro'ToKa (c'ylteToM Jiecra6M&HO.: 
CTH B ycnoBu.Six · 3KcnnyaTa~ulf) Aonxma 6bli-i, MeKBaTJia Tpe6yeMoii TO~IH·ocrJt 
MK paccMa'i'puBaeMoro Tuna (puc,l): :::· :.c.:: l· · ·';; · --

MaMepuTeJI&Ha.SI 11aCT& perynupyeM'o'ro CTa6HJiuaaTopa ToKa npeACTaBJI.SieT 
COooH MarHHTHbiH KOMnapaTop; ~~ l<oMpQ~ npo'uaBo~ifTC.SI ManntTHOe cpaBHe-. 
HHe H.C., C03AaBaeMhiX onopHbiM TOKoM' I H CTa6wiH3HpyeMhiM TOKOM I . (Bbl-

_·· .. ~~.:t:_::~-: , ·~·~ ;·:.~;:·::_"'" _· ·:>.\ ::~~~-· ·lt,:rl·; ;~fl·~."'\~; 1: ,,,·~·-,. .... :. ·-,_~-i"_,·;..·,r.., --,~c_:.:. _ 
XOAHhiM TOKOM CTa6HJIH3aTopa). CTa6HJI~3aTop .SIBJI.SieTC513aMKHyroii cuCTeMoii 
aBTOMaTuqecKoro peryJIHPQBaHH~ 'cn~~~~~J:O':i~ria. LJ:eiicrsJie 3aM:'xifyToii clfc_: 
TeMhl aBTOperyJIHpoBaHH.SI HanpaBJieHO Ha'ri6MepX<aHne,oanalica H.·c:, AeiicrBy..: 
10~8x Ha npeo6pa3o8aTen& paa6anauea·H.c.4. OnopHI.iifioiC· I

0
, npoTeiCa.s~.no 

'BKJIJO'IeHHhiM ceK~H.SIM BXOAHOii OOMOTKH, coaAaei- H.c. I W. <3Aec& W: .:__ cyM-: 
' . ' .; ; ... _:' .. ·.:·:. ·· . .'.\' '·. ·,() ' ... ,, ' ' 

MapHoe 'IHCJIO BHTKOB BK)uo>leHHhiX ceK~H:eii): TioA AeiicrBneM ii.c." Ha BhiXOAe 
npeo6pa30BaTeJI.SI HepaBHOBeCH.SI H.C.4 0051BJI51eTC.SI Hanp.SIX<eHHe, KOTOpoe•nO-, 
CTymier ila BXoAYTIT 5 u BhiahiBaeT cooTBeTCTBeuiio.no51BneHne Haero Bhl~o~e· 
T_~Ka IIC. ToK I 'npoTeKa.SI DO.BLIXO~Hoft o6MOTKe c ~HcnOM ~HTKOB ,JV ;~o3JiaeT 
\ r·.:"'\' ~-- :"": .. ~:.:!f~·:r:" ,.IH _-.,~'.-.. r_u;:.:.;.:-;,.,..~ ~-.,-: \··.',"·~~~ \J};-_.,~---.. \\f _,,:~.;_:,_.,).~·.J{~l!.;.._;,.:'J 

· ":S~ I IC~;. H~I_JpaB{IeHHYK? ,I:IaBC:P~~~. H.c .• ~ I 0 lfr .. SO<:T~51Hn.~6<_l:ll~!fca.M~.~<,l~H-
·!·"·· .. '•."" . ~-·:,- -~ ' ; '.·. c ...... ,,_. ~- ~ - .; ··:·:· >:~ 1 

JIH3aTopa MOX<HO.npeACTaBHTb B BRAe ;t,'. ;, ;· 

·' <> >" ~t-<~~ '.·;·/ ··;";.:<·.·:~-·,t-~ .-~··t/<·~ . ~-~-~;::?;'· .. '; 
, .. : ,J.W.'7:'.1 W =MW·; .••. , ... o·.:-1 ,., IC o · .. es f._ 

'~ ·-~~<~·. •b',',,, 

' .. ·~ 

OTKyAa ... "'!! ~ ; : -'(} <·~;; 
; ;. ' ;I 

':···;1~.~ 2:"·~-AfW~?:"~· · · ~.·',' · : ~"~1\~ Z·?·:t-~~"Gl: ;' -.. - . 'J ~: . .,. ? 

· .IC -::}o,,~,i {J;Y'o t!.MWes /lfo~•·,;n· .· ::.',.·· :.:;·. ·. '·"<(7>,,. 
~•·• ...... .,.

1 
_. < , _."- ':l;l~ ;·~.,~ •. ,·.-...~.:· ;~ -~~;:,, • ., , ..•• ·.!' ,,.~,-:, :,·-·~ ·.·-:':"""''7~~:~..,~ ~: '"''C ~_.;·':'"'·L• 

-~~~ noA.I 0 ~o~p~a~~eBa~~~.SI ,H?M~H~&," .. ~~: ~J:Ia'I_e~ue OJ!_og~,<?ro TOK~~ 'a ~Wes 
! ~ .. , ·. ·:. ... : -~' :.·' ~"':-~. rt...:·":»:."··- . . v ... .. Lt.,,··.~.,.,. .;,. !~.'"·"-~'" ~~· _. 

- BeJIH'IHHa AeHCTBYIO~ero paCCOrJiaCOBaHH.SI B. KOHType aBTOperyJIHpoBaHH.SI •. · 
:: c ~norpemli&TII cra6~it3aropa .fcilca\10' imc~fo6yCJioi.iieif&. -rmisHhl~ o6pa-; 
·~oM ilecra6~&~0'cTi;iO.onoptioro Toi<a, Ai>eii¢0M~ Hyn.s~.ni>eo6pa~oBaTe.it~· Hepa~-. 
HOBecH.SI Il:c: H 'BenHqHHOH lieiicr:BYIO~ero paccornacoBaHHsl B KOiiType aBTOpe~' 

· rY~~~~a~¥~.H.~e~~&Iioe 3~~1te~~e~!~.?f~i~bHRii n~rpe~":ocr" J 1 ~a6u-~ 
; I •. ' 

· -JIH3aTOpa TOKa C .Y'IeTOM yKa3aHHhiX · BbiWe ·HCT01JHHKOB .. norpemHOCTH. MOX<HO . 
. ·.·' ~.- .. .;, : •. •.;;_. ·,,, :'_, .: ·"•L' .' .;..,_,., ~~--.............. ;., -·~ ..... ·• A .-.~-· ·;.·"''{ 

npeACTaBHTb B BRAe , · , . : "' . . .. · . . . . . . . . ,,>;, .. : ., .• 
·.:':-·.,,t.',~-~ .. -~·: · ·, ~·-~· -, ... ;;. f\•-· .;· ,j-. ~.;.__,.,;::_':,.r " ...... 1:4,·' ·u·~·" 

··~~ "\ d =='d .. + d ··+d." ' 
I o l{s es' 

., ·/· ~-<s> 

5> 



rAe b 
0 

-: OTHoC~~eJibH~SI n(li'J)eiDHOCT,f> _l~SfO'IH~K~ _OnOpHO~, TOKa, b~s .H, ~es --:-:", 
~aBJISiJO~He OTHOCHTeJibHOit norpemHOcrH cra6HJIH3a;o;,~-TOKa I.' o6yenoB-

•• ' • • ' • ' • ' : ' • • •• > • • " • • . ., • ,. '" " •• • .' • 

Jieinme COOTBeTCTBeHHO Apeii$JM'iiyJI5i npeoopa30BaTeJISI liepaBHOBeCHSI H.c:li 
AeHCTBYIO~M paccorJiaCOBclHHeM- B KOHType aBroperyJIHpoBa~iHI· CTa6HJI83a
TOpa,,b ~s ,:;= MW~sfl0W;, bes = MWesl I0 W;, MW~s --: Be_n.HliHHa·Apeii<f>a 

uyJISI.npeoopaaoBaTe.nSiuepaBHOB~HSI u.c. 5, npuBeAeu,u.asr K:ero BXOAY· llpe.;. 
JJ.eJ1bHOe au.~~e~me OTHOCHT_eJib!fOH n()rpeiiiHOCTH MK, Bblnonueuuoro no ~)(_eMe 
pHC~l, ,HCTO~HHK KOM~eHCHpyiO~~ro.TOKa~OTOporo Bblnp.n:HeH .no. CXeMe pHc.2, 
MO:lKHO H3HTH H3 COOTHOWeHHSI (6) C YlleTOM COOTHOmeHHH (7) H (8): ':::.;_ i ., 

'...,,'"'._•~ •, "._• ~. -~ • ,,r· .. ,;.·;·.:;, ;.-<',::,:,:;''~.:::::;1: ,(.'::J,_ j"'>; ' " 

~.;=.bo·-:f:.b ps:+.bes+Jbu -f:.~R)IclfcWofiol:f;W" + b~+ be· (9) 

·' Ecnu·AM:aii~3~iJ' ~ar.leu~u~~·, I ~W,~ 1 ~<~rJ,1~uqeu :;e.imti~~oii iliara ditcicp~-
uoro ~peryJIHpOBaHHSI KOMrie.i~upyiouieu ~ H.C. ·' .I w' : .TO ·~Crb 

: :...- · -'~ ' · . - .. ;;·;:...,., .· -. ~'·. "·. :; ·, .. .-~.·-~ ,,IC IC ._ •. , ,-c,""" 

(/eWe( =? II
0
WsJV,/W

0
(, COOTHOmeHHe (9) ynpo~aeTCSI H CTaHOBHTCSILYAOO-

HbiM ]:VISI HCnOJib30B3HHSI: 
.. 

. '·. ·,, •' ' ' 

__ } := b0 + d l{s +des:+ (bu +b")W/}V; +,b~ +_be, (10) 

me' w >....;. JJ.HCKPeTHOCTb pery'JIHpoBaHHSI tlHCJia BHTKOB BXOJJ.HOH OOMOfKH c n"o-
:;L .. :.:::~~~- ' ;· ;-. ,..\~·: .. -.·~~- : ,,·;r ~:-: ·":·· ·.:. i,,.,:.~~ , ;_, . ;-_. '"~ , ! -_: >;--:. 
MO~biO KOMMyTaTOpa 7.. , . , . . : .· "" . .· .. ,,. • . , . , -. ·, . .;. 

· COOiuoineluisr'.d)-::(io) rH)~yqeui.. B ~peAn~.Ti~~euuu, ~no ioMMyTaTop 7 
Bhino:nueii lia'Jilieanbilblx KJiiOqax (ue HMeroiiilix"ToKos yiet.iCii i{3anevroM '<pai 
30MKHYTOM) COCTOSIHHH). llpH HCnOJib30B3HHH B KOMMYT3TOpe:7:6eCKOHTaKT-' 
HbiX KJIIOlleH 33 ClleT HX TOKOB yTeliKH B MK nOSIBJISieTCSI AOnOJIHHTeJibHbiH HC-· 
TO'IHHK norpemuocru, ue YliTeuii&ru B COOTitomeHHRX (9) .H (10). TaKHM o6pa-
30M, peanuaalUfSI MK c HCTOliHHKOM TOKa no cxeMe puc.2 BKJIIOllaeT paapa6oTKY 
BbiCOKOCTa6H.nbuoro ueperynHpyeMoro HCTOliHHKa onopuoro TOKa H KOMMyTa:.: 
ropa c MaJIHMH TOKaMH yTeliKH KJIIOlleu. B KaKoii~To Mepe MO:lKHO CliHTaTb, liTO 
3TO JJ.OnOJIHHTeJibHble npo6JieMbl, KOTOpbiX RyqrlJe'a'e uit:eTb. _ : 

, .B _uacro.SI~eu pa6oTe npe]:VIaraeTcsr uoBhlii .sapuauT MK c KoM6HHHpoBau-:-:. 
HbiM 'ypasaoBemu'sa~Hel.f, ynpc}nieuna~ 6il~i<-cxeMa i<O'Toi>Oro'Iil>eAeraB:neila ~~r 
puc.3l.l(JIS.'pea:iiu3axiltu'3Ton1' MK ipooyercSi orpalili.Ie8aoe'iiii~o bpell:Haliou:.:;·· 

• • ', • > ·~ .,,,.,_ '- ... .'-_,••• • 0 >' T •>'1•* ,. ·:.'•"':--- f:•.'8 ;-'~ 0 
; •.-:::~<' "1"'} ~;'!'-"",.!"";>_:. 0 ', ,-,;,<•. ' 

HbiX · peaHcropoB,' a· ~aJibHble snei<TpOHHble y3Jlbl BbiiiOJIHSIIOTCSI !la:sJ!eMe~T'7. 
HOH 6a3e WHpOKOro IlpHMeHeHH5J~Cllpe.iiiioieHHblii'MKcotieiiiiiT'iiep~h1ii npe;Y 
oopaaoBaTe.nb paa6anallca u.c.lfc iCdr(iphil.l MarnnTH'o'c11~3ail~~·a~el>itieli~llii. 
ooMOTKa w, ICoMneucaiiHoililaSi:::·ooM:oilca ~ w ·lf06t..<Yrlca · 06pal-Hoii' c85t3u- w;; ' 

• •• !!' < "····- .• , ·"" ·.J :- , :t"". --, .... -~~-- :~~ ,,~!f::"' P_'< -~,~ :\oz., ··"<-.~.":}' yll. ~ ~-·- ·" . ·~·:·.· ; "':,r"~·--r1; 
ynpaBJISieMbiH cra6wiH3HpoBaHHHH HCTOtiHHK nocrOSIHHOro :TOKa 2, nepBHH" 
YCHJIHTeJib nOCTOSIHHOro TOKa 3 (YllT 3), BTOpoii npeo6pa30Ba~eni. ae,P3~HOBe::.' 7 

CHSI,H.c.4, C KOTOpbiM M3rHHTH~ CBSI33H~ BXO):\H3SIJ;i'; H Bb1XO]J.H3SI W
0 

OOMOTKH, 
/ . 

6 

~~~ 

!' r 

;·} 

·.1 ,. 

.. ' I . w ·-'·-~ 
~ 

PHc. 3. · Ynpow,eHHall 6noK:cxeMa HOBOro aapHimm· Manmrn.oro. KOMnapaTopa_ micro11imoro. TOKa' c 
K!J!>f,6HHHpOBaHHbiMYP~BHOBeWHBa~':'~~; '• ::-· .. :.;;q . . '" . . -~,··: . . ~~;,:, :>,;; 

·.,_, 

BToPoii. ycHJiuTe.ni.' nocro.SiuuorotoKa·5· (YTIT 5>;'<f>rulbTp HH:lKHH~ 11a~ 6,· 
noporoBoe ycrpoiiCTBO 7; ApoeceJib:L, riepf1b1H Rfif BTopoiiR2 3TaJIOHHble peait:--
C'f'?Phl··.· ... , ... , ... : ;·,; .. . .· .. , ·:;.,:_,,, 
~ i t, }J~~~MaTpHB(leMbljf M K. COJJ.ep:lKHT TP,H: r a,aMKHYThiX CHCT.eM_b{: (K«?f!!YP3) all::- . 

TOM3THlleCKOro peryJIHpoBaHHSI, llepBbiH.KOHTYP-. 3BTOperyJIHpoBaHHSI, C9JJ.ep-: 
itlti YMH i;'3;; »r.':w ~ u{ H Ri::IJ 'cr~lttoliapuo,;l pe:lKHMe cbcrosrillie ne{JBriro 

.:_·· ,_·,·~-.' ..... -. '!;·,.-IC :c -~·-·.:·.~. ·· .. ~r.:,:·,-.-~fi,:iJ1:~..---·.-~:-~·~~-,s,~-"'>~~-.::..;,~ . ._· p~z 

KOHTypa 3BTOperyJIHpoB3HHSI OnHCbiBaeTCSI COOTHOWeHHeM 
~---- - ~ ,_ · ,'· ~-- ·;·_ , .,7_ .. < · ;,:·,~:-:"!·· ·;; :l~.Jr-· ... ·. ::.. -~, ~.:·"t,;·· 

·· · IW: J·W'+IW -MW · .· : '.'":"' " " -. c c·- el ' 
::·· ~· f<,J'·~·;:._J·~'(,_":::~, :;: ,'-.':'• 

r]J.e /, ;::-:- H3MepSieMbiH TOK, DO]J.BO):\HMbiH K H3MepHTeJibHOH OOMOTKe, /IC ---, TOK, 

Bblpa6aT~BaeMbi.ii cra6Him3aropoM ··roKa. 2 'i{ iii:x>i·eialo~HH. qepe3 KOMneHea~
~~~OHHYio:WIC:H BXOAHYIO Wj<t().Moiidt;:ic ..:.·BWcOJJ.HOH,TOKYllT.J; np{treKaiO:.. 

~HH ~~epe3. OOMoTKy:'o6paTuoif;ciiSi3H :w .H. neplihlii '3T~OHHbiH .peau&ilp :R 1 '. . .. ··· ·y_,.,, ... . ,., .. ,.,·::.··: __ c .... :. r•·:·\····., .•:., 
L\JWel. ~ BeJIHliHHa JJ.eii~BYIO~ero paceorna,COB~HHSI B,KOHType aBTOperyJIHpo:.. 

·_.h.; •.. ' ' : .. -·'.'c:.·.:;. '· . . .· ::c.,;· ,;:, .. , . - .·~-' > '.:,:--· ' • ·y -' 
B3HHSI, w, WIC H we~- t{~CJIO ~HTKOB COOTBeTCTBe~o H3~epHTe.JibHOii; KOMiieH-

. caitiioHiloji H 00MoT~·o6paTHOH cli:sr311. ·~.:.:·: .': .. · i ·~ .. ' . . - . ; :~ ·, 
. ;' BroJ)oii KOHTypaBTOperyJIHpoBaHU co.f4epuT y3JIH 4; 5, w.,: w ~'R l_H R2. 

.,>}ri:~;:, ·.·-.·-~::; __ :::--.-!·:~J;~~--·n:!l\.;-->:- ----:-->y·-"-':-t..~-.; .. ~_ .. ·.J:;"'_.--:·~ --·-: ~-t:-.i ·::- ~}LJ-: 0 · :-~ ,_,-~ 
B CTalUfOHapHOM pe:lKHMe ero COCTOSIHHe ODHCbiBaeTCSI COOTHOIDeHHeM .- . . . _; . -, 

!';.~,:l.i~''•~; -'-'~ '- -'' o'\,. ·,, ,•3o~•,;; •,i/~ '•J. -"~*''"' 

7-,. 



,. 

IKWi- IsWo = M!Ye2! 

rmeJ - BbiXOJJ:HOH TOK YilT 5, npoTeKaiO~HH qepe3 BbiXOJJ:HYIO OOMOTKY H :na-
·~ s ' 
noHH~e peaHcrop:hl.Rl ~:R2;iVwe2 ...:... BMH~H~a Aeiicrsywllie~ paccornacoBa-: 

HIDI B KOHType aBTOperyJIHpoBaHHSI, W. H W :.:.:..:_ COOTBeTCTBeHHO 1JHCJIO BHTKOs' 
: _, .· I 0 . . · : · 

BXOJJ:HOH H BbiXOJJ:HOH OOMOTOK. 
' Ilepsblii H s~opoii KC>HTYP~ asTopecy_;mposaHHSI pa~Tau~T B Henpephi~H()M 
pexHMe. TpeTHH KOHTYP asToperynHpo:BaHHSI, coJJ;ep)KaiiJ;HH yaJibl 2, 6, 7 H ya
Jlbl nepsoro KOHTypa, paooTaeT B JJ;HCKpeTHOM pe.,KifMe. 3TOT KOHTyp CBOHM JJ;eii
CTBHeM o6ecneliHBaer pa6oTy nepsoro ~OHTyp.i a~TOp~cy.J'I~~BaHHSI npH OTHO~ 
cHTeJihHO MaJibiX aHa.,·eHHSIX ToKa -I Bo BCeM pa6o\teM JJ:Hanaaoue · H3MeHeHHSI 
. . • -- · C ' '· ,., . . '· • --- ·' \.r·· 

H3MepSieMOI'O TOKa t(OT -I JJ:O +I ' , r]l;e I ' _: HOMHHaJibHOe auaqeHHe 
, . ·. . . HOM HOM HOM... . . . •. · 

TOKaMK). 
: Pa6oTa TpeThero KOHTypa asToperyJIHpoBaHHSI B o6m;eM COCTOHT B CJieJJ;yl01 
m;eM.· IlyCTh K MOMeHTY Ha'lana paccMoTpeHHSI pa6oThl H3MepSieMhlii TOK HMeJI 

.. HCH3MCHSIIOID;YIO~SI BeJIHlJHHY J1, COOTBCTCTBCHHO 3TOMY ero 3Ha1JCHHIO B TpeTb-; 

· eM KOHType ycraHoi!HJioch aHa'leHHe ToKa 1 KI. d: const. Ilepsbl!i lcoFi.fypasiope~ 

ryJIHpoBaHHSI paOOTaeT B peXHMC CJIC)KCHHSI (HOpMaJibHbiH pe)KHM ero pa60Tbl), 
npH 3TOM OOCTOSIHHaSI COCTaBJISIIOID;aSI I BbiXOJJ:HQI'O .TOKa YilT. 3 MO)KeT HMCTb 

< :, ___ , '-• > _,_ -·-~- ;, ·~~-~;'c .• . •._-; ... :~-..,, ~-;·-..~ ~· ''."·:~-;· .... ;,.: ' 

KaKoe-nH6o aHa'leHHe B JJ;HanaaoHe OT. -;-'I· ·Ao +I·· ; rJJ;e I -'-·ycTimosJieHHoe 
·. , · "·.•,.:,'~,C.M ,·,_.CM .... ,C.M ·. ··'-·.,:· ;;, · 

npe]];eJibHOe 3Ha1JCHHC 3TOI'O.TOKa. IlyCTh TenepbH3MepSICMbiH TOK HaMCHSlCT.CH 
:-· H JJ;OCTHraeT TaKOH BeJIH'IHHhJ:' 12: iJ.plf :K(lTOpoifiiocTo'SiriHaSI cocra'sJi~roli(aj{ BM-

, _,, .. - , ·~ -~·:' ---·.~. ., ... , --.~--· ._.,~ ··. . :· .,~-·- . ., ...• --~ - r>·' -~,_-:·:··-.-r_ ... ··: ,._. 
xoJJ;Horo · ·-roKa_··._YilT. · 3 · _BhiJiAeT ·aa · yciaaosneliiihie : iio~ycrHMhie· ·rpauuiibi 

·. (I~~ I' >'I-/~;, I ) .· cO<rrsex:&i!~e:HHli; n&Tyriaro!tiee' Ha BXOA nopo~iioro ycipolic1--2 

Ba 7 11epea 'qnmhTP HHx<HH~· ~~doT ~ticioSIHHrie·iianp~)KeHH~, .. <c~liMae~~~"c 
Rl) Bhlii]l;eT3a npeJJ;eJibl OJJ;HOrO H3 yCTaHOBJICHHbl~ ypOBHCH. 31-o·npHBOJJ:HT K 
noSIBJieHHio Ha BbiXOJJ;ax noporos~rhycrpoiicrBa 7 cu~Hailos~ noA JJ;eiicisHeM .<o
TOpblx BbiXOJJ:HOH TOK CTa6HJIH3a~opa'ToKa ~ 6y~eT H3MeHslTbCSI (yMCHhmaThCSI 
. HJIH YBeJIHlJHBaTbCSI) A~.;T~CJ( ·~oi{ ~#():KaH~ 'A6cr~m.e{aHa~f!HHSIJ ~~· np:H .~~1'07' 
poM 1 Ic! < 11 cit 1 • ~To sHa~e~~e ~~i<a a3.iil~Kcnpyf!fc'R·B cra6HJiua~_rope .ToKa 2 

H MK 6yJJ;eT pa&;TaTh ~pH·J~2 = const~o oqep~JJ;H'oronaMeHeHHSI BeJIH'IHHhi.H3-

MepSieMoro -~ToKa; ~npH koTopoM II; I .>~I I "' I·,. 'IT~- cHo:Ba BillaoBeT. JJ:HCKpe:rH:oe 
. · .. . . .. , .. . C. .. CM ,, . ,. , , . . , . , ·~ ·,· , 

cpa6aTbiBaHile Tp~ero :KoiiTypa aB1-opery.n;ilp(>aaiiHSI: ... · · !. ·:. , · · ' .:.:~ 
B U.eJIOM, B MK no cxeMe pHc.3 ocym;eCTBJi.SieTcSI npe06pa30BaHHe H3Mepge.:_ 

Moro roKa 6onhmoii cHJIIx B HimpSI)KeiiHeU, KoTopoe'.sisn.Hel-cSI BbiXOAHbiM Ha.: 
npSI)KeHHeM MK:.CBSI3b Me~y H3ldep.sieMhiM TOKOMJ H. BbiXO~HbiM HanpSI~CHH-:-_ ' 
eM U ycraHaM'iiBaeTcSI cooiiiomeii:HeM ')' '·· · · · · ·.; ·-~- · · · · ·= · · · • ~ '~· ' 

/ . 

" 8 

l 
t 

·' .. ·, ... :> ;_t. <.: ~ -~ ~ :·'1·=-KU,-- > 

riici J(' · '~ · nbi:ToSi~il~~ MK. '3~atie;~~~ ~·~o~~,o~ 'MK ·a~s~·~~; ·01'· ico~d~yKiHs'~ 
Hblx napaMeTpoB MK, a TaK)Ke oT. HOMHnan&uhlx 3uat.eHiiii conp<)TH:B;leHHii 
'RI H R23TanonHhlx peaHcroP<)I:I: .• •· · i 

:f: .. 

.. ! . > ~. ~:: " ~ ' •• ' 

·~ ,. ~-( L (11) · ···;K-.d: W·W /W.W{l~I +R2) /. 
>' ·... '0 "· ·I . '"• , .. ' ' •. ' . , .. ' . ,· : ... 

IlpH 3TOM BbiOOp KOH~p;~THB~biX··~apaM~P<>B' ~~poH~~~,JJ:~]i{e~ 6NTb oc;.: 
m;eCTBJieH TaKHM o6pa3oM,;'ITOObl oJJ;uospeMetiHo 6biJIH.BblnOJIHeHbi o6a cooiiio-
meHHSI (lJ); · '' .. . ' ' .. 

IlpeJJ;eJihHOe 3Ha1JeHHe OTHOCHTeJihHoii norP.emHOCTH MK no cxeMe pHc.3 
MOXeT 6b1Tb O~CHCHO .C DOMOriihiO COO'fHOWCHHSI . . 

~ ?"·~u+:,?z,+~/mi ~~.m +~el+ (~lf2 + ~e2)m2, .(12) 

me~ :~,~~~·.~~oc8ib~~~~:~~~pemuoci~'8ai.iepeliuSI 8blxo~Ho~ ~anpk~~~H51 u!~ 
~ 1. H ·~2 ::- C~TBen:TBCHHO _OTHOCHTeJihHhte ~orpemHOCTH OIJPCJJ:eJI_eHHSI CODJX):. 

THBJieHHH nepsoro H BTOporo 3TaJIOHHbiJ(_pe~HCTopos Rl,H R2, ~ el H d e2 ~co-, 

CTaBJisriOm;He OTHOCHTeJihimii norpemHOCTH MK, o6yenosneHHble JJ;eiiCTByiOm;H
MH paCCOrJiaCOBaHHSIMH COOTBeTCTBCHHO B nepBOM H BTOpoM KOHTypax aBTOpe-
ryJiif~BaHHSI, del =' MWe/TW, d e2 = L\IWezl nv,. d /(1 . Hd lf2 

cocraBJISIIOm;ue OTHOCHTeJihHoif :riorpeiiiHOCTH MK, o6yCJioBJieHHble ApeiiQ>aMH 
H:yneii COOTBt!TC'fBeHHO nepsoro 1 H BTOporo 4 npeo6pa30BaTeJieii HepaBHOBeCHSI 
H;c •• ~ 41 = MW 1(1'1 ~w. diJ.::'firwlf2/IW,Mlfl(l HMW lf2 ...::.:cooTB&rcrBeHHo 

BenH'IHH~ ApeiiQ>a Hyneii np~~paaosaTeneii 1 H 4, npHBeJJ:eHHble K Hx BxoJJ;aM, 
'm1 =1Ww.R2/I W W RI, m

2 
= W /W... .. .. 

, 1.. · C IC 0 . IC I 

. , B BosoM' BapHaHTe. MK c KoM6HH:ifposaHHbiM ypasHosemnBaHHeM (pHc.3) 
npeo6pa3osa~Cnb Hepa~Hoseca.si'H.C. I B~OOJIHSICTCSI Ha OCHOBe MamHTHOI'O MO-. 
AYJISITopa, JJ;eiicray10m;ero ·n9nPHHI.\Hny yJJ:soeHHSI'IaCToTbl._ MamHToMoJJ:yJISI
IUIOHH:biii yaen 3roro MOJJ;y.iuiropa coJ:.ep:lttHT pa6o'IHe MaMIJITOOpoBOJJ;bl H Mac
CHBHbiH MarHHTHHH 3KpaH [1 ,2 ), 11epe3 I<oropblii OOMOTKH W, W H W TpaHC-

. IC ·C 

Q>opMaTopHo CBR3aHbl JJ;pyr c APYfOM (cKaaaimoe B nOJIHoii Mepe OTHOCHTCSI H K · 
npeo6paaoBaTeJIIO 4: aJJ;ec& TpaHCqlopMaTopHo CBSI3aHbl OOMOTKH W

1 
H W

0
!. Ile-

peMeHHaSI COCTaBJISIIOID;aSI H3MepSieMoro TOKa I npH onpeJJ;eJieHHbiX yCJIOBHSIX 
(npH OTJ!OCHTeJibHO_ HeOOnhiuOM CYMMapH~M aKTHB}fOM COllj)OTHBJieHHH Rl:. B 

u.enH OOMOTKH o6paT~oii CBSI3H}IOTH()CifTeJihHO OOJibiiiOH HHAYKTHBHOCTH JJ;poc
CeJISI L; 3JJ;CCb RT. = 'RI + Rc t ~6,;;. me, Rc.:..... ~KTHBHOe conpoTHBJICHHe o6-

9 



MOTKH o6paTH~ii CBSI3H W , R - BhiXO~Hoe conpoTHBJieHue YilT 3) npaKTH-c. 6blX . . . 

'I~_KH ~ea uc~a,X<e~J.I,~.n~pe~a~~~ 11 1\enb o6M,OTKH ~c' 6Jia~~apSI 'I~~Y, MK 
-~~-- '~ --•.• ·.~ t•...) ~;~,.·i~~- ' ,·,,.! <· .-.::.:.. •• ~.- _·( -~ ' ~ -- ·:·-'·~~ ·-' 
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llpHHHMaeTCSI UO~UHCKU IIU npenpHt 
HHCTHTYTa ~]t;;pu~x HCCJJeAo~itil~ii ~,~KpiiTK · 

YcranoBJiena C:.ne~ymuutSI cTmiMOCrh m 
01151111, BKJIJOqaSI nepecbiJIKY ;·no OT~eJibllbiM 

11:"AeKC TeMaTHKU 

1. 3KcnepHMeHTUJibHUSI Q:JH3HKa BbiCOKHX 3H 

2. TeopeniqecKaSi <l>H3nKa BhiCOKHX 3Heprni 

3. 3KcnepHMeHTUJibHaSI neHTpOHHaSI <l>H3HK11 

4. TeopeTHqecKaSI ¢H3HKa HH3KHX 3Heprnii 

5. MaTeMnTHKn 

6. 51~epnaR cneKipocJ(onnR .t paAuoxnMnSI 

7. <1JH3HK8 TSI)KeJlbiX 1101108 

8. KpHoreHHKn 

9. YcKopHTeJIH 

10. AsToMaTu3au.HR o6pa6oTKH 3KcnepnMeHT 

ll. BhlqHCJIHTeJibHaSI MaTeMantKa H TeXHHKa 

12. XHMHSI .. 

13. TexmiKa <l>H3HqecKoro 3KcnepHMenia 

14. lllcene.i\osaHltSI TBepAblX TeJIH )Kif~KOCTe~ 

15. 3KCnepHMeHTaJibHiU1 <l>H3HKa SIAepHbiX p~ 
npH HH3KHX 3HeprHSIX 

16 • .ll,03HMeTpHSI H <l>H3HKU 3illUHTbl 

17; TeopHR KoHAencHpo8ilnnoro cocToSIHHsi 
18. 11cnoJJb30B.aHHe pe3ynbTaTos .•.... ' :.':c· , 

II MeTOAOB <l>YHAnMeHTiiJibHbiX <l>n3HqecK 
: B CMe)I{HblX 06JiaCTSIX n'ayKlf II TeXHHKH 

19. BHo<l>H3nKa 

<<KpaTKHe coo6meHHSI OHSIH» (6 Bhmyc 

TioAnHcKa MO)KeT 6hiTh o<PopMnena c n 
Tio.sceM sonpOC1lM o<l>op.MneHiuhio~ 

TeJlbCKTHH OT~eJI 01151M no HApecy: 141980 ., "~ . 


